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CnPABKA 
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N2 2004102057 Ha BbiAany naTeHTa Ha H3o6peTeHMe, no,qaHHofi b I/Ihcthtyt b sHBape weenie 
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ii .mi uii hiii nm p nil inn inn iuii m 

MnK 7:G 01 N 21/85 

CnOCOB M3MEPEHMfl CnEKTPOCKOnMHECKMX 
CBOMCTB CbinYHMX nPOflYKTOB M YCTPOMCTBO 
flJlfl ETO OCYLMECTBriEHMfl 

3aaBnyieMoe M3o6peTeHne OTHoewTCfl k aHanMTimecKOMy 
npn6opocTpoeHwo, b qacTHOCTM, k cneKTpocKonMM, cneicrpocKonnMecKUM 
MeTOflawi m ycTpoMCTBawi p,na w3MepeHMfl cneiapocKonnHecKHX 
xapaKTepucTMK cwnyMux npoflyKTOB, ocHOBaHHbiM Ha o6HOBJieHnw nopm-m 
M3wiep?ieMoro npoflyiaa b 30He M3MepeHMfl, m MOweT 6biTb wcnonb30BaHO 
AJiyi npoBeAeHwn KanecTBeHHoro m KOJWHecTBeHHoro aHanM3a, Hanpuwiep, 
fljijq onpeAeneHMJi xapaKTepucTMK qejibHoro 3epHa. 

MeTOflbi MHCppaKpacHO^ cneicrpocKonnw urnpoKo wcnanb3yK>TCfi b 
pa3nimHbix oTpac/iflx npoMbiiujieHHOCTM m cenbCKoro xo3aCicTBa, ohm 
no3BonyiK)T ocymecTBfiflTb GbicTpbiw KOHTpo/ib xapaKTepucTMK npoflyicra Ha 
pa3JiMHHbix CTaflMflx npow3BOACTBa, npn TpaHcnopTupoBKe w xpaH©HMM. 
HanpuMep, npiiH?rro npoBOfliiTb cneicrpocKonMHecKuCi aHani/13 3epHa c qenbK) 
onpefleneHMfl TaKMX xapaKTepucTMK KaK BnawHocTb, coflepwaHwe 6em<a m 
T.n. HenocpeflCTBeHHO nocne c6opa ypowaa, npn 3aKfiaAKe b xpaHwnmne, 
nocne TpaHcnopTMpoBKM ww nepeA ncnonb30BaHweM b KanecTBe noceBHoro 
MaTepna/ia win cwpba. 

OcHOBHbiMH Tpe6oBaHMflMM k pe3ynbTaTaM cneKTpocKonMMecKoro 

aHa/lM3a flBJlflK)TCfl ero AOCTOBepHOCTb H B0CnpoH3BOAHMOCTb. 



Oco6eHHocTbK> aHann3a cunym/ix npoflyicroB flBnaeTcyi to, mto M3MepjieMbM 
o6pa3eu ABJineTCfi onTMHecKn HeoflHopoflHbiM no CBoefi npnpofle, noaTOMy 
npn aHann3e npoBOfl«T HecKO/ibKO M3MepeHMM pa3Hbix ynacTKOB wnw pa3Hbix 
npo6 oflHoro w Toro we o6pa3Lia, a 3aTeM npoBOflflT ycpeAHemie 
nonyneHHbix flaHHbix. ripn stom fln?i nonywemia flOCTOBepHbix w 
BOcnpon3BOflMMbix pe3y/ibTaTOB cneicrpanbHoro aHann3a cymecTBeHHO, 
MTo6bi nnoTHocTb 3anonHeHMfl 30Hbi M3MepeHMJi cbinyHMM npoflyKTOM 6bina 
nocTOAHHofi m Bocnpon3BOAHMoK ot npo6bi k npoSe. 

H3BecTeH cnoco6 M3MepeHHfl cneiapocKonnMecKnx cboHctb cwnyMHx 
npoflyKTOB [1, 2], BicniOMaioL^Mfi b ce6a pyMHoe HanonHeHwe onTunecKOM 
KtoBeTbi cbinyMMM npoflyicroM, ycTaHOBKy kiobstw b 30Hy M3MepeHMfl, 
M3MepeHne cneKTpocKontmecKMX cbomctb npoflyiaa b HecKOJibKwx tomiox 

HanOJlHeHHOM KJOBeTbl, npW KOTOpOM KIOBSTa HenoABM>KHa BO BpeM* 

M3MepeHMfl w nepeMemaeTCfl Me>KAy M3MepeHMflMM npn noMomn 
cneMnaribHoro cKaHwpyiomero ycTpowcTBa. CKaHnpoBaHne Mo>KeT 
ocyu4ecTBJi?iTbcyi nyrewi JiMHefiHoro nepeMemeHH* [1] jiki6o nyrewi BpaiAeHM* 

[2] OnTMHeCKOft KMDBeTbl. 

OcHOBHbiM HeAOCTaTKOM AaHHoro cnoco6a JiBJiyieTCfl Heo6xoAMMOCTb 
pyHHoro Hano/iHeHMJi KiOBeTbi, hto cymecTBeHHO CHwwaeT 
BOcnpon3BOAMMocTb HanonHem/m m CKopocTb aHann3a, a TaioKe yBsnnHMBasT 
ero CTOMMOCTb. 3to cTaHOBMTCfi oco6eHHO cymecTBeHHbiM, KorAa 
Heo6xoAMMO npoBOAMTb 6biCTpbiw auanm 6onbuioro o6-beMa npoAyicra, 
Hanprnviep, npn 3arpy3Ke 3epna Ha aneBaTope bo BpeM* c6opa ypowaa. 
KpoMe Toro, pe3ynbTaTbi aHann3a cmibHO 3aBHCHT ot Toro, HacKonbKO 
aKKypaTHO 6bma 3ano/iHeHa KtoBeTa (T.e. ot KBa/incpuKaMnn onepaTopa). 



H3BeCTHO yCTpOMCTBO fiflX M3M©p8HMfl CneKTpOCKOnMHeCKMX CBOIICTB 

cbinyMMX npoflyKTOB [1], cocToamee M3 oriTMHecKOM KKDBeTbi, ycTpowcTBa 
nepeMeu4eHM« onTunecKOM KK)BeTbi (cKaHepa) h ycTpoficTBa M3MepeHMfi. 

OAHaKO M3BecTHoe ycTpotfcTBO f\na M3MepeHMfl cneKrpocKonMHecKMX 
cbomctb cbinynux npoflyKTOB He MMeeT aBTOMaTMMecKOM 3arpy3KM n Bbirpy3KM 
M3MepfleMoii npo6bi. McnonbsyeTC* Ha6op KKDBeT co CTporo saflaHHbiMn 
AnnHaMM orrraHecKoro nyTM, KOTopwe He MMeioT bo3mo>khocth 
nepecTpanBaTbCfi. 

MsBecTeH cnoco6 n ycTpowcTBO fln^ H3MepeHkm cneicrpocKonnHecKMX 
cbomctb cbinysMX npoflyKTOB [3]. flaHHbiw cnoco6 BKmonaeT b ce6* flocTaBKy 
npoflyKTa b 30Hy H3MepeHMfi 3a cneT AeficTBH* cunbi T*>KecTH, ocTaHOBKy 
ABM>KeHMfl npoAyicra b 30He M3MepeHH* npn noMomn 3annpaiou4ei* 3acnoHKM, 
pacnono>KeHHoti HM>Ke 30HW i/i3MepeHW* f ynnoTHeHwe cbinynero npoAyicra b 
30He n3MepeHH5^ nyTeM BuSpaMuii, M3MepeHne cneicrpocKonnMecKHx 
xapaKTepucTMK ynno-meHHoro npoAyKTa b coctohhhh noKO*, BbirpysKy 
n3MepeHHOM npo6bi nyreM OTKpbiTMfl 3acnoHKH. 

YcTpoiicTBO An* peann3auiMH H3BecTHoro cnoco6a H3MepeHna 
cneKTpocKonMMecKHX cbowctb cbinyHMx npoAyKTOB coctomt H3 KaHana 
(Tpy6onpoBOAa), no KOTopoMy ABHweTca cbinyMww npoAyKT; 30Hbi 
M3MepeHH5R, b kotopom noTOK npoAyKTa HMeeT cocTaBnaiOLnyK) BAOJib 
HanpaBneHMfl cunbi T*>KecTM; H3Meptrre.nbHoro onTunecKoro OKHa; 
onTunecKoro 6noKa cneHTpocKonnnecKnx M3MepeHMii; icnanaHa (sacnoHKn), 
pacnono>KeHHOM Hwwe onTunecKoro OKHa m 3annpaK>LLiero 30Hy H3MepeHWfl 

AJI« OCT3HOBKH ABM>KeHH* npOAyKTa B 30He H3MepeHM*; OTBeTBMTen* 

AononHMTenbHoro KaHana (6a£inaca), pacnono>KeHHoro Bbiwe 30Hbi 



M3MepeHnn n ooecneMMBaiouuero 3aAaHHbifi ypoBeHb npoAyKra b 3anepTow 
30He M3MepeHM?> n HenpepbiBHoe pfivoKSHWG npoAYKTa no ochobhomy KaHany; 
a TaioKe npMBOfla, co3AaK>mero Bn6pai4HM 30Hbi M3MepeHMfl c qejibK) 
ynnoTHeHMfi npoflyiaa. 

flaHHbiCi cnoco6 w ycTpoficTBO fln« ero peann3ai4nn o6ecneHMBaioT 
aBTOMaTunecKyK) 3arpy3«y m Bbirpy3Ky npo6bi. nocTOJiHHa* m 
BOcnpow3BOAMMafl nnoTHOCTb npoAyicra b 30He M3MepeHW3R o6ecneHHBaeTca 
nocTOAHHbiM ypoBHeM npoAyKTa v\ ynno-meHweM npoAyKTa nepeA 
M3MepeHMfiMM npM noMouin Bw6pai4Mtf. 

OcHOBHbiM HeAocTaTKOM M3BecTHoro cnoco6a M3MepeHnn 
cnsKTpocKonwHecKMX cbomctb cwnyHnx npoAyKTOB m ycTpowcTBa aji« ero 
peann3ai4MM flBjiaeTCfl to, mto BM6pai4in/i, KOTopbie ncnonb3yK>TCH aji* 
ynnoTHeHMfl npoAyKTa b 30He M3MepeHMfl v\ nonyneHmi oahopoahoCi 
njioTHOcTM, MoryT npuBecTM k HapyuieHWK) wctmpobkm onTMMecKoro 6noKa 

yCTpOMCTBa, HTO B CBOK) OMepeAb npMBOAMT K CHM>KeHWO AOCTOBepHOCTH l/l 
BOCnpOM3BOAMMOCTM pe3yjlbTaTOB M3MepeHHM, a MCnonb30BaHMe pa3JlHMHblX 

MeTOAOB Bw6po3au4MTbi onTMHecKoro 6noi<a cymecTBeHHO ycno>KH5ieT 
ycTpoMCTBO m noBbiiuaeT ero CTomviocTb. 

Han6onee 6jih3kmm k 3a?iBJifleMOMy M3o6peTeHMio no coBOKynHOCTM 
cymecTBeHHbix npn3H3K0B flBJineTCSR cnoco6 v\ ycTpoficTBO a™ H3MepeHHfl 
cneKTpocKonvmecKiix cbomctb cbinywnx npoAyKTOB [4]. Cnoco6 BKniOMaeT b 
ce6a AOCTaBKy M3MepneMOM npo6bi b 30Hy M3MepeHM* npn noMomw 
ycTpoCicTBa nopqnoHHOfi 3arpy3KH, KOTopoe noAaeT onpeAeneHHoe 
Ko^wnecTBO nopuHtf npoAyicra, npimewi 30Ha M3MepeHM* BbinonHeHa b bma® 
BepTHKanbHOM ujaxTbi, 3aKpbiBatoii4eMCJi BHM3y Ha BpeMsi 3arpy3KM i/i 



M3MepeHMfi cneMHanbHbiM 3anwpa»omMM ycTpowcTBOM , 3aTeM npoBOflMTca 
perwcTpaMMfl cneicrpocKonuHecKnx cbomctb npo6bi b HenoABM>KHOM 
cocto^hmm. TaKMM o6pa30M, b npoqecce wsMepeHnw nccneAyewiaH npo6a 
nonepeMeHHo to ABM>KeTCfl, to HaxoflMTca b coctohhmm noKoa, npwneM 
M3MepeHne cneicrpocKoni/iHecKHX xapaKTepHCTMK nponcxoflMT b momsht 
noKOfl. 

YcTpowcTBO flnfl peajiM3aL4MM M3BecTHoro cnoco6a H3MepeHwa 
cneicrpocKonnnecKnx cbomctb cbinynux npoflyKTOB coctomt M3 3arpy30HHoro 
6yHKepa, 6noKa nopuwoHHoii 3arpy3KM 3epHa, BbinonHeHHoro b b\ars 
nonacTHoro Koneca, BepTMKanbHOM uiaxTbi, 6/ioKa n3MepeHi/m cneicrpajibHbix 
xapaKTepwcTMK, 3annpaK)U4ero 6noKa, KOTopbiw BpeMfl ot BpeMeHM sannpaeT 
BepTMKajibHyK) tuaxTy, m 6yHKepa Bbirpy3KH. 

flaHHbiw cnoco6 w ycTpowcTBO An* ero peann3aLiMM o6ecneHHBa*OT 
nonHOCTbK) aBTOMaTunecKyjo 3arpy3Ky n Bbirpy3Ky npo6bi, mto cymecTBeHHO 
yBeriMHMBaeT CKopocTb aHann3a m oSecnennBaeT HesaBWCMMOCTb 
pe3ynbTaTOB aHaxiM3a ot HaBbiKOB onepaTopa. 

OAHaKO flaHHbiw cnoco6 v\ ycTpowcTBO He o6ecneMMBaK)T iioctohhctbo 
nnoTHOCTM npoAYKTa b 30He M3MepeHHfl c Heo6xoflMMofi TOHHOCTbK). B 
ycTpowcTBe He npeflycMOTpeHa B03MO>KHOCTb tomhoto KOHTpana 3a o6-beMOM 
H3MepaeMoii nopMnn npoflyiora b 30He MSMepeHwa, h 3HaHWTenbHbie 

HeOflHOpOflHOCTM nJIOTHOCTH npOflyKTa B 30He M3MepeHMf! MOryT B03HMKHyTb, 

HanpuMep, b cnynae npunwnaHHfl npoflyicra k nonacTHM 3arpy30HHoro 
Koneca, hto OMeHb BepoaTHO npn M3MepeHMM npoflyKTOB noBbiixieHHOM 

BJia>KHOCTM. KpOMe TOrO, OTCyTCTByeT B03MO>KHOCTb nepeCTpoClKM AJIUHbl 

onTMHecKoro nym b 3aBMCHMOCTH ot cneKTpocKonnMecKMX xapaicrepwcTHK 



nccneflyeMoro npoflyiaa, hto CHHwaeT TOHHOCTb m BOcnpon3BOfliiMocTb 

M3MepeHHM. 

3aAaMeii HacToamero M3o6peTeHM« flBJiaeTca nonyseHne BbicoKOM 
flocTOBepHOCTM m BOcnpon3BOfliiMOCTM pesynbTaTOB cneKTpocKonnHecKnx 
nsMepeHMii, npn bwcokoii oahopoahoctm m nocTOAHHoii nnoTHOCTM 
nccneflyeMoro npoflyicra b 30He M3MepeHWH. 

nocTaBJieHHan 3aflana pewaeTCfl rpynnow M3o6peTeHMii, 
o6-beAHHeHHbix e am hum n3o6peTaTeribCKMM 3aMbicnoM. 

1. Cnoco6oM M3MepeHMfi cneicrpocKonMHecKHX cbomctb Cbinynux 

□pOAyKTOB, 3aKJlK)HaK)lHMMCfl B TOM, HTO npo6y AOCTaBJl^HDT B 30Hy 

M3MepeHH5i nopunflMM, npuneM ppa nonHoro 3anonHeHHfl 30Hbi M3MepeHMfl 
3arpy>Ka»OT HecKonbKO nopquw (He MeHee AByx), 3acbinaa nopqun 
nonepeMeHHO npenMyiAecTBeHHO b pa3Hbie o6nacTH ropw30HTanbHoro 
ceMeHiia 30Hbi M3MepeHHH, o6ecnennBa* paBHOMepHyjo yicnaAKy n 
nocTO^HHyio nnoTHOCTb npoAyKTa b 30He M3MepeHM«, 3aTeM npon3BOA*T 
perncTpaunK) cneicrpocKonnMecKHX cbomctb npo6bi b HenoABH>KHOM 
coctoahhm n nocneAyiomyHD BbirpysKy npo6bi M3 sohw M3MepeHH*. 

2. Cnoco6oM M3MepeHna cneicrpocKonMHecKnx cbomctb cbinynux 
npoAyKTOB, OTnnHaK)UL4MMCfl TeM, hto perncTpaLiMK) cneKTpocKonnHecKnx 
cbomctb npo6bi npon3BOA*T npn nnvine onTunecKoro nyTM 30Hbi MSMepeHM^, 
KOTopa^ naer MaKCMMaxibHyio TOHHOCTb M3MepeHww m ycTaHaBJiMBaeTca b 
3aBHCMMOCTH ot BenMHMHb! oriTMHecKoro nonnomeHWfl M3Mep^eMOM npo6bi B 
nccneAyeMOM cneicrparibHOM Anana30He, o6ecneHHBaR BennnnHy 
onTunecKOM nnoTHOCTM M3Mep5ReMoti npo6bi b 3aAaHHOM A^ a na30He 
AonycTMMbix 3HaMeHnfi. 



3. YCTpOMCTBOM flTI* M3MepeHHfl cneiapocKonwHecKkix CBOMCTB 

cbinynux npoflyicroB, BKmoMaiomMM 3arpy30HHbiM 6ym<ep, BxoflHoe 
(npneMHoe) OTBepcTue, 6jiok nopLiwoHHOM 3arpy3KM co cpeflCTBaMM 
nocjieflOBaTenbHOM paBHOMeptnoft 3arpy3KM npoflyKra noonepeAHO b pasHbie 
o6nacTM ropn30HTanbHoro ceneHMfl sohh H3MepeHMfl, soHy M3MepeHna, 6jiok 
M3MepeHM^, 6jiok 3annpaHM* 30HW M3MepeHMfi, BbixoflHoe (Bbirpy30HHoe) 
OTBepcTue w 6yHKep Bbirpy3KW. 

RpeAJiOKeHbi pa3nnHHbie BapnaHTbi peanM3ai4HH cpeflCTB 
nocjieAOBaTenbHOM paBHOMepHoii 3arpy3KM npoAyKTa b pa3Hbie oSnacTM 
ropn30HTanbHoro ceMeHMfl 30Hbi H3MepeHna, KOTopwe noApo6HO 

OnMCblBaKDTCfl HM>Ke. 

4. npeAiio>KeHO, CHa6AMTb 30Hy M3MepeHH* ycrrpoiicTBa cpeACTBaMH 
M3MeHeHM5i oriTMHecKow AJinHbi b 3aBMCMMOCTM ot BeiiMMUHbi onTMMecKoro 
nornomeHMJi npo6bi npoAyKTa b nccxieAyeMOM cnempajibHOM Anana30He. 

npeAiio>KeHO ncnoxiHeHne 6noKa sannpaHna 30Hbi w3MepeHH* b bha© 
A03aTopa, ocyu4ecTBJiflK)U4ero nopunoHHyK) Bbirpy3Ky npoAyKTa H3 30Hbi 

M3MepeHMSl. 

npeAno>KeHbi pa3fiMMHbie BapwaHTbi HcnojiHeHM* oTAenbHbix 6jiokob 
ycTpotiCTBa, noAPo6Hoe onucaHiie KOTopbix npHBOAHTCfl nanee. 

CymHOCTb M3o6peTeHM^ 3aKJiK)HaeTCfl b tom, mto npeAno>KeHHafl 
coBOKynHOCTb npn3H3KOB nosBonaeT npw M3MepeHMM cneKTpocKonnMecKHX 
xapaKTepucTMK cbinynux npoAyKTOB o6ecneHHTb BbicoKyio CTeneHb 
oAHopoAHOCTM h nocTOHHHyK) nxiOTHOCTb npoAyKTa B 30He n3MepeHM5q, 3a 
cneT nopuMOHHOM 3arpy3KM c paBHOMepHbiM pacnpeAeneHneM npoAyKTa no 
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nnomaflu ropn30HTanbHoro ceMeHMfl 30HW M3MepeHMH, no3BormeT 
ocymecTBMTb nepecTpofiKy flJWHbi onnmecKoro nyTM m noflCTpofiKy flni/iHbi b 

3aBMCMMOCTM OT OnTMHeCKOrO nomOU4eHMJ1 B l43M6p$l@MOM cneKTpaxibHOM 

flwana30He m rmoTHOCTM 3acbinKM wcc/ieflyeMoro npoflyicra b 30He 
M3MepeHwn, w rapaHTupyeT BbicoKyio flocTOBepHOCTb w BOcnpon3BOAMMOCTb 
pe3ynbTaTOB M3MepeHHM. 

CyinHocTb 3aflBJifleMoro M3o6peTeHWfi noHCHaeTCfl sepTe>KaMM, rfle: 

Ha cpwr. 1 npiiBefleHO cxewiaTHHecKoe M3o6pa>KeHMe 3af«BnyieMoro 
ycTpoiicTBa fljia M3MepeHMfl cneicrpocKonnMecKnx cbowctb cbinyHHX 
npoflyKTOB; 

Ha cpur. 2 noKa3aHa cxewia Sjioio nepecTpofiKH orrnmecKow fl/iMHbi 
30Hbi M3MepeHnn; 

Ha cpwr. 3 noKa3aH oflMH M3 BapnaHTOB 6noKa nopuwoHHofi 3arpy3KM, 
BbinoriHeHHoro b Btifle nonacTHoro Kaneca; 

Ha cpw-. 4 noKa3aHbi pa3nnMHbie BapwaHTbi cpopMbi nonacTetf n 
nocneAOBaTeribHOCTb wx pacnono>KeHMn Ha Konece; 

Ha cpur. 5 noKa3aH BapuaHT 6/iOKa nopMMOHHOfi 3arpy3KM, 
Bbino/iHeHHoro b BMfle KOHBewepHoii jieHTbi c jionac-mMw; 

Ha cpur. 6 noKa3aHbi pa3JiMHHbie BapwaHTbi cpopwibi nonacTefi n 
nocneflOBaTenbHOCTb nx pacnonoKeHMfl Ha neHTe; 

Ha cpur. 7 noKa3aH BapnaHT 6noKa nopqnoHHOM 3arpy3KH, 
Bbino/iHeHHoro b BMfle niHeKa c flonojiHMTejibHbiM ycTpoficTBOM b BMfle 



aBTOMaTMHecKOM 3acnoHKM cneunanbHOM cfcopwibi Ana paBHOMepHOM 3acbinKM 
npoAyKTa no njioinaflu ropw30HTanbHoro ceMeHiia 30Hbi H3MepeHMfl. 

Ha <£ur. 8 noKa3aH oahh m BapnaHTOB 6noKa 3anwpaHna 30Hbi 
nsMepeHMfl, BbinormeHHoro b bma© iiJHeKa; 

Ha 4>wr. 9 noKasaH BapwaHT 6noKa 3annpaHM* 30Hbi n3MepeHM^, 
BbinonHeHHoro b BMfle nonacTHoro Koneca; 

Ha <t>nr. 10 noKa3aH Bapwam- 6noKa 3anwpaHM5R 30Hbi M3MepeHKfl, 
BbinonHeHHoro b BMfle KOHBefiepHoii neHTbi; 

3a*BrmeMbiM cnoco6 M3MepeHwa cneiapocKonnMecKnx xapaKTepucTMK 
cbinynux npoflyKTOB o6ecneHMBaeT Bbicoicyjo oflHopoAHOCTb n nocTOAHHyio 
nnoTHOCTb nccjieflyeMoro npoflyicra b 30He M3MepeHna GnaroAapa TOMy, hto 
npn 3arpy3Ke npoAyKT AOCTaBJiflKrr b 30Hy W3MepeHHfl nopLtn^MM, m 
paBHOMepHO pacnpeAen^KDT no nnomaAn ropn30HTanbHoro ceneHMfl 30Hbi 
H3MepeHi/m 3a cneT noonepeAHOii 3arpy3KM b pa3Hbie o6nacTM 30Hbi 
n3MepeHM^. flonoriHUTenbHO AaHHbiw cnoco6 o6ecneMHBaeT MaKCMManbHyjo 
TOHHOCTb n3MepeHMM 6naroAapa ycTaHOBKe AnnHbi onTHMecKoro nyTM 30Hbi 
u3MepeHHfl, npn KOTopow, onTMMecKaa nnoTHOCTb w3Mep*eMofi npo6bi b 
nccneAyeMOM cneKTpanbHOM Anana30He nonaAaeT b 3aAaHHbiii A^ana30H 
AonycTMMbix SHaneHnii. KpoMe Toro, B03Mo>KHOCTb nepecTpoiiKM A^HHbi 
onTMHecKoro nyTM no3BonaeT npoBOAWTb H3MepeHna wwpoKoro AnanasoHa 

npOAyKTOB C CymeCTBeHHO OTJlMHaiOLLlHMflCfl OnTMHeCKMMH CBOMCTBaMH. 

3aflBn«eMbiM cnoco6 peanw3yeTCfl ycTpowcTBOM AJi* M3MepeHna 
cneicrpocKonnHecKnx cbomctb cbinynux npoAyKTOB, KOTopoe BKHKmaeT 
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3arpy30HHbiM SyHKep 1, coeAMHeHHbiM nepe3 BXOflHoe (npneMHoe) oTBepcTue 
2 c 6jiokom nopunoHHOM 3arpy3KM 3 (cm. <£wr. 1). Ejiok nopMHOHHow 3arpy3KM 
coeflMHeH Mepe3 cneunaribHbiM KaHan 4, c 30Hoft M3MepeHMfl, 
pacnono>KeHHOM hm>k6 6noKa nopi4HOHHofi 3arpy3KH m BbinonHeHHOM b Bufle 
onTunecKOM kiobstn 5, b KOTopofi npn noMOLHH 6noKa M3MepeHM« 6 
npowcxoflfiT n3MepeHMA cneKTpocKonwHecKnx xapaicrepwcTMK. OnTHsecKaa 
KiOBeTa CHa6>KeHa 6jiokom nepecTpowKM onTHHecKow AnnHbi 7, xiu6o 

npeflyCMOTpeHa B03MO>KHOCTb B3ai4M<D3aMeHfieMOCTH HeCKOJlbKHX KK)BeT c 

pa3HbiMM onTunecKHMM fliiMHaMM. Hu>KH5!fl HacTb KioBeTbi 5 3annpaeTCfi 
6jiokom 3annpam/m 30Hbi M3MepeHHfl 9, KOTopbm ocTaHaBnuBaeT ABH>KeHwe 
npoAyKTa Ha BpeMfl cneKrpocKonnMecKnx H3MepeHnfi, a nocne OKOHwaHHH 
n3MepeHnii ocymecTBii^iOT Bbirpy3Ky M3MepeHHofi nopunn npoAyKTa Mepe3 
BbixoAHoe OTBepcTiie 11b cneunajibHbiii KOHTeMHep 12. flono/iHMTenbHO b 
ycTpOMCTBe npeAycMOTpeHa BO3M0>KHOCTb ycTaHOBKM 6noKa KOHTporm 

ypOBHfl 3anOJ1HeHHfl KKDBeTbl 8, KOTOpbltl COCTOHT M3 AByX OnTHMeCKMX 

AaTMMKOB, onpeAeJi«K)U4Mx MUHMManbHbiM AonycTHMbM ypoBeHb 
H3Mep«eMoro npoAyKTa h mi n, pacnono>KeHHbiM HM>Ke 3<DHbi M3MepeHHH 5, m 
MaKCMManbHO AonycTMMbiM h ma x ypoBeHb, pacnono>KeHHbiii Bbiiue 3ohw 
M3MepeHMfl 5. Bjiok nepecTpoiiKM onTunecKOM An^Hbi 7 (cm. 4>nr. 2) coctoht 
M3 noABM>KHOM CT6HKM onTHMecKoPi KKDBeTbl 13, ajieiorpoMexaHMHecKoro 
npuBOAa 14 m 6noKa M3MepeHHH a^hhh orrrwHecKoro ny™, BicnKDHaiOLnero b 
ce6n A3TMMK HananbHoro nano>KeHH5=i noABH>KHoti ctshkm (MUHUMaxibHan 
onTMMecKa^i AJnuHa KK)BeTbi npn n3MepeHMflx) 15, a^tmhk H3MepeHna ajihhn 
KKDBeTbl (HanpHMep, cneTMMK o6opcrroB Bana s/ieicrpoMexaHMHecKoro 
npuBOAa) 16. OTnimMTenbHoii HepTofi 3a*BJifleMoro ycTpowcTBa flBnaeTCfl 
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to, mto, 6jiok nopMMOHHOM 3arpy3KM 3, CHa6>KeH cnei4nanbHbiMM cpeflCTBaMM 
Ana ocyuuiecTB/ieHiia paBHOMepHow nopqwoHHofi 3arpy3Ki/i npoflyicra b 30Hy 
M3MepeHMfl 5. flaHHbie cpeACTBa o6ecneHMBaK>T noonepeAHyK) 3acbinKy 
HecKoribKMX nopMMM (He MeHee AByx) paBHoro o6-beMa, b pa3Hbie oSjiacTM 
ropn30HTaiibHoro ceneHMfl sohh M3MepeHM*L KpoMe Toro, B03MO>KHOCTb 
nepecTpoMKH ajimhw onTMHecKoro ny™ m noflCTpoMKM flnwHbi b saBMCMMOCTM 
ot onTMHecKwx cboiictb wccneAyeMoro npoflyicra no3BormeT cymecTBeHHO 

nOBblCHTb AOCTOBepHOCTb pe3y/lbTaTOB HSMepeHMM. B 3aBMCMMOCTM OT 

onTHHecKoro nomoLqeHMH nccneAyeMoro npoAyicra b H3Mep*eMOM 
cneicrpanbHOM A^anasoHe onTMHecKaa pjmahb 30Hbi ii3MepeHi/m 5 
noA6npaeTC5i TaKHM o6pa30M, HTo6bi onTMHecKa* nnoTHOCTb npo6bi 
HaxoAMJiacb b 33A3HHom Anana30He AonycTMMbix 3HaHeHMM, npn KOTopwx 
onTMManbHO wcnojnb3yeTC* AMHaMMHecKMM Anana30H 6noKa MSMepeHHw 6 m 
o6ecneHMBaeTCfi MaKcwviaribHoe cooTHOiueHwe cuman/LuyM, hto m 
rapaHTMpyeT TOHHOCTb w Bocnpon3BOAMMOCTb pe3yxibTaTOB M3MepeHMii. 
AonojiHMTexibHO, BBefleHne 6noKa kohtpoji* ypoBHfl 3anonHeHM* KtOBeTbi 8 
m McnonHeHMe 6xiOKa 3annpaHM« 30Hbi H3MepeHMfl b bma@ A03aTopa 10 ashdt 
noTeHLinanbHyio B03MO>KHOCTb aBTOMaTMHecKoro KOHTpon* o6*beMa 
M3Mep5ieMOM nopMMM npoAyicra c bhcokom TOHHocTbK), npn cmhxpohhom 
paSoTe 6xiOKa hopmmohhom 3arpy3KM 3 m A03aTopa 10, hto MO>KeT 6biTb 
ncnanb30BaHO An« nepecTpowKM onTunecKOM An^Hbi KtOBeTbi 5 6e3 nortHow 
Bbirpy3Kii npoAyicra M3 30Hbi M3MepeHn«, ai* coKpameHi/ifl BpeMeHM aHannsa 
n yMeHbiueHMfi MUHMMa/ibHoro o6-beMa wccneAyeMoro o6pa3qa. 

flanee npuBeAeHbi BapnaHTbi McnormeHu* nacTew ycTpofiCTBa. 
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EllOK nopi4MOHHOM 3arpy3KM M0>K6T 6blTb BbinOHHeH B BMfle 

nonacTHoro Koneca 17, KaK noKa3aHO Ha cfeiir. 3. 06*beM npocxpaHCTBa 
Me>KAy coceflHMMM nonacT^Mii flon>KeH 6biTb 6onbLue neM B03Mo>KHbiM 
MaKCMManbHbiM pasMep nacTMM (3epeH), o6pa3yK)innx cbinynne npoAyKTbi, 
fln« M3MepeHMfi KOTopwx 6yfleT ncnonb30BaTbCfl flaHHoe ycjpoiicTBO 
(HanpuMep, sepeH Kyicypy3bi), b TO>Ke BpeMfl, 3tot o6"beM flon>KeH 
o6ecneHMBaTb noriHoe 3anonHeHwe ofithmsckom KK>BeTbi 3arpy3KOM 
HecKonbKMX nopunw (KaK MMHMMyM AByx), m noaTOMy, He Aon>KeH npeBbiLuaTb 

nOJIOBMHbl MMHMMaJlbHOrO 06"beMa 30Hbl M3MepeHMH (o6"beMa SOHbl 

M3MepsHi/if? npn MMHUMaribHow onTMMecKow AnuHe). ripuneM, b KanecTBe 
cpeflCTBa fln^ nocneflOBaTenbHOM paBHOMepHOM 3arpy3KM npoAyKTa 
nooMepeAHO b pa3Hbie o6/iacTM ropw30HTajibHoro ceneHMfl soHbi M3MepeHMfl, 
ncnonb3yK)Tca nonacTH c pa3Hofi cJdopmom noBepxHOCTM, pacnono>KeHHbie Ha 
Konece b 3aAaHHOM nocneAOBaTenbHOCTH (cjDwr. 4), o6ecneHHBaK)ineM 
paBHOMepHyjo yioiaAKy npoAyKTa no nnounaAM ropw30HTajibHoro ceneHMfl 
30Hbi M3MepeHMH, 4>opMa noBepxHOCTM nonacTM onpeAermeTca o6nacTb*o 
ropn30HTajibHoro ceneHMfl 30Hbi M3MepeHWfl, b KOTopyra AaHHaa nonacTb 
npenMyLqecTBeHHO 3arpy>KaeT nopqujo npoAyicra. HanpuMep, b cnynae 
nooMepeAHoro HaicnoHa nonacTew oTHOciuenbHO nnocKOCTM 
nepneHAHKyn^pHOM ocu BpaixieHM^ KOJieca noA HeKOTopbiM ymoM e (cm. cjDnr. 
4), npoAyKT noonepeAHo 3acbinaeTC5i b pa3Hbie CTopoHbi KiOBeTbi, neM m 
o6ecneHMBaeTCfl BbicoKaa paBHOMepHocTb 3anonHeHMfi w nocTOfmcTBO 
nnoTHOCTM npoAyKTa b 30He M3MepeHWfl. Ha cfwr. 4 npuBeAeHbi TaK >Ke 
HeKOTopwe APyrne npuMepbi cfcopMbi nonacTew h mx nocneAOBaTeiibHocTb 
pacnonoKeHMfl Ha Konece. C uenbto Han6onee noriHoro 3ananHeHi/ia 
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nonacTM Koneca npoflyKTOM m odecneneHWfl npn 3acbinKe nocTOfiHHoro 
o6"beMa OTAenbHbix nopqMW, BxoflHoe (npneMHoe) OTBepcme 2 MO>KeT 6biTb 
CMeii4eHO OTHOCMTe/ibHO BepTHKanbHOM nnHMM npoxoflHuueM nepea ocb 
BpameHMfl Koneca (cfwr. 3), a HanpaBJieHwe BpamieHWH Bbi6i/ipaeTca TaK, mto 
jionacTb Koneca npn 3anojiHeHMw wccneayeMbiM npoayKTOM flBwweTC* BBepx 
(b HanpaBneHMM BXOflHoro OTBepc™*). 

BbixoflHoe OTBepcTue 11 TaK >Ke Mo>KeT 6biTb CMeujeHO OTHOCMTenbHO 
BepTMKajibHow jimhmm npoxoAsunew nepe3 ocb BpameHMfl Koneca no 
HanpaBJieHMK) abumohh* nonacTew (<£nr. 3), otmm o6ecneHMBaeTC« 3acbinKa 

3epHa paBHOMepHblM HOTOKOM MWHMManbHOPl TOJlLlJlMHbl. 

Bjiok nopMMOHHOM 3arpy3KM Mo>KeT 6biTb TaK >Ke BbinoiiHeH b BMfle 
KOHBeiiepHOM neHTbi 18, KaK noKa3aHO Ha cjHir. 5., npw gtom ana 3arpy3Kn 
npoAy^Ta nopunflMM paBHoro o6"beMa Ha neHTe us roTa bji h Ba iotch nonacTM 
hjim BbieMKM. 06i>eM OTflenbHOw BbieMKW win npocTpaHCTBa Me>Kfly 

COCeflHMMM JlOnaCTflMM flOJTDKeH 6blTb 6 on bine MeM B03 M 0>KH bl M 

MaKCMMaribHbiM pa3Mep MacTMLi (3epeH), o6pa3ytomnx cbinynne npoflyicrbi, 
Arm M3MepeHMH KOTopbix 6yAeT wcnonb30BaTbCfl flaHHoe ycTpoiicTBO 
(HanpuMep, 3epeH KyKypysbi), b to>k© BpeM* 3tot o6*beM AonweH 
o6ecneHMBaTb nonHoe 3anonHeHMe orrnmecKoft KKDBeTbi 3arpy3KOM 
HecKO/ibKMX nopMMM (KaK MMHMMyM flByx), m noaTOMy, He flOJDKeH npeBbiiuaTb 
nonoBMHbi MMHMMa/ibHoro o6*beMa 30Hbi w3MepeHM« (o6*beMa 30Hbi 
M3MepeHM« npn MUHiiManbHow onTunecKOM flnuHe). B KanecTBe cpeflCTBa 
An* nocneflOBaTeribHOM paBHOMepHow 3arpy3KM npoflyicra b pa3Hbie oSnacTM 
ropusoHTaribHoro ceneHMfi 30Hbi wsMepeHkm wcnonb3y»OTCfl nonacTH c 
pa3JiMHHoii 4>opMOM noBepxHocTM , pacnono>KeHHbie Ha neHTe b saflaHHoii 
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nocneflOBaTenbHOCTM (cj)nr. 6), o6ecneHHBaK)LL(eii paBHon/iepHyio yKnaflKy 
npoAYKTa no nnoiyaflM ropw30HTajibHoro ceneHM« 30Hbi MSMepeHW*, npimewi 
4>opMa noBepxHOCTM nonacTM onpeAejiaeTCfl o6nacTb»o ropnaoHTaribHoro 
ceneHMfi 30HH M3MepeHMfl, b KOTopyio flaHHa^ nonacTb npewMyuiecTBeHHO 
3arpy>KaeT nopuMK) npoflyiaa. HanpuMep, b cnynae noonepeflHoro HaKnoHa 
nonacTew OTHOciiTeribHo HanpaBjieHH* flBHwem/m neHTbi hoa HeKOTopbiM 
ymoM 0 (cm. cjDwr. 6), npoAyicr noonepeAHO 3acbinaeTCfl b pa3Hbie CTopoHbi 
KiOBe™, neM h oSecneHMBaeTca BbicoKa* paBHOMepHOCTb sanormeHMfl m 
nocTOfiHCTBO nnoTHOCTM npoAyicra b 30He ii3MepeHMfl. Ha cfrwr. 6 npwBeAeHbi 
TaK >Ke HeKOTopwe APyrne npuMepbi 4>opMbi nonacTefi m BbieMOK m mx 
nocjieAOBaTexibHOCTb pacnono>KeHWfl Ha neHTe. 

CpeACTBo rhh rtocneAOBaTenbHow paBHOMepHofi 3arpy3KH npoAyKTa b 
pa3Hbie o6nacTM ropn30HTaribHoro ceHeHwa 30Hbi M3MepeHna MO>KeT 6biTb 
BbinoriHeHO b BMAe aBTOMaTMHecKofi 3acnoHKM cneunanbHOM cfropMbi 19, 
OTKpbiBatonieft b pa3Hbie MOMSHTbi BpeMeHH pa3Hbie o6nacTM 
ropn30HTanbHoro ceHeHwa 30Hbi MSMepeHM*. Oamh M3 npwMepoB McnonHeHMfl 

T3KOM 3aCJ10HKM B BMA© BpaLljaiOLHerOCfl »<pyra C OTBepCTMflMM, 

HaxoA^U4HMMCfl Ha pasHOM paccTO^Hnn ot och Bpau4eHM5i npeACTaBjneH Ha 
4>nr. 7. Pa6oTa sacnoHKH 19 Aon>KHa 6biTb cnHxpoHM30BaHa c pa6oTOM 
6noKa nopunoHHOM 3arpy3KH 3. Bo3MO>KeH BapuaHT ncnojiHeHM^, KorAa 
3acnoHKa 19 MMeeT o6himm npwBOA c 6jtiokom nopMMOHHOM 3arpy3KM 3. ripw 
HanMHMM 3acnoHKM 19 6jiok nopMMOHHOM 3arpy3Kn MO>KeT 6biTb TaK we 
Bbino/iHeH b BMAe lUHeKa 20 (cm. <fci/ir. 7). 

s flonojiHMTenbHO, Me>KAy 6jiokom nopMMOHHOM 3arpy3KH 3 m 
onTMHecKoii KKDBeTOM 5 mo>k©t SbiTb ycTaHOB/ieHa neperopoAKa 21 (cm. cfrnr. 
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3), KOTopafl pacceKaeT noTOK, rapaHTMpya sacwnKy npoAyicra nopMMAMM 
Tpe6yeMoro o6i>eMa paBHOMepHO no Bcefi nnou4aflM ropn30HTanbHoro 
ceneHUH 30HH M3MepeHMfl. B npocTewiueM Bapi/iaHTe neperopoflKa 21 MO>KeT 
6biTb BbinoxiHeHa b BMfle nnacTUHbi, pacnono>KeHHoii b KaHane 4 
napanne/ibHO HanpaBneHWK) pacnpocTpaHeHMH cBeTOBoro nyMa m 
pa3flenflK>U4afl KaHan 4 Ha ABe ceKLinn. CoBMecTHoe wcnonb30BaHne 3tow 
neperopoAKM c 6jiokom nopquoHHOM 3arpy3KM 3, BbinonHeHHbiM b BMfle 
nonacTHoro Koneca mjim KOHBefiepHOw neHTbi c nonepewieHHO HaioiOHeHHbiMW 
nonacTOMM o6ecnem/iBaeT 3arpy3Ky npoAyicra b KK)B©Ty 5 nonepeMeHHO 
nepes pa3Hbie cestui KaHana 4, neM rapaHTwpyeTC* Han6anee nnoTHoe, 
oflHopoAHoe m Bocnpon3BOAMMoe 3anojiHeHne KKmeTbi 5. 

Bjiok 3annpaHWfl 30Hbi w3MepeHMfi 9 Heo6xoAHM nnn ocTaHOBKW 
ABM>KeHM^ npoAyKTa Ha Bpewifl M3MepeHMfl cneicrpocKonMHecKnx 
xapaKTepucTMK h yAaneHH* w3MepeHHOw npo6bi H3 soHbi n3MepeHMH. B 
npocTeftujeM BapnaHTe 6jiok 3annpaHMfi 30Hbi M3MepeHii« mo>k©t 6biTb 
BbinonHeH b BMAe aBTOMaTMMecKOM sacnoHKM, b 3tom cnynae npn OTKpbiTMM 
3acnoHKM Bbirpy>KaeTCfl Bee coAep>KMMoe 30Hbi M3MepeHi/ifi. McnojiHeHne 
6noKa 3annpaHM5R soHbi wsMepeHwa b bmab AosaTopa 10 no3Bon«eT 
ocymecTBJieHue nopmioHHOM Bbirpy3KM m AaeT noTeHUnanbHyK) B03MO>KHOCTb 
aBTOMaTuwecKoro KOHTporm o6"beivia H3MepfleMofi nopMMM npoAyKTa c 

BblCOKOM TOMHOCTbK), HTO MO>KeT SblTb MCnOJ1b30BaHO A*™ RepeCTpOMKM 

onTMMecKoii ajimhw KK)BeTbi 5 6e3 nariHoii Bbirpy3KM npoAyKTa W3 30Hbi 
MSMepeHiifl, coKpaLAaeT BpeMfl aHanwsa h yMeHbwaeT MMHMManbHbiM o6*beM 
nccneAyeMoro o6pa3i4a. Bo3MO>KHbi pa3nnMHbie BapnaHTbi ncnoriHeHMfl 
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fl03aTopa, HanpiiMep, b BMfle nonacTHoro Koneca (cm. cfc>Mr. 7), b BMfle uiHeKa 
(cm. cfwr. 6), mjim b BMfle KOHBewepHow neHTbi (cm. djpwr. 8). 

flaHHoe ycTpoiiCTBO 4>yHKLinoHnpyeT cneflyioLLiMM o6pa30M. 06pa3eL4 
M3Mep«eMoro npoflyicra 3acbinaeTC« b 3arpy30MHbiM 6yHKep 1. ripw noMomi/i 
6/iOKa nepecTpoMKM flJiMHbi onTMHecKoro nyTn 7 BbiCTaBrmeTca saflaHHaa 
fl/iMHa onTMHecKoro nyTM, cooTBeTCTByioinafl o>KMflaeMOMy onTunecKOMy 
norjiou4eHMK) npoflyicra b MconeflyeMOM cneicrpanbHOM flnana30He. 
YcTaHOBKa 3aflaHHOM ajimhw onTMHecKoro nyni MO>KeT ocymecTBrmeTca 
aneicrpoMexaHMHecKUM npwBOflOM 14, KOTdpbiM CHanana nepeBOflMT 
noflBM>KHyK) CTeHKy nepecTpaMBaeMOM KioBeTbi 13 b nono>KeHMe c 
MMHMManbHO bo3mo>khom flJiMHoii onTMHecicoro nyTM, 3aTeM 
sneKTpoMexaHMMecKMM npMBOfl 14 BKfiroMaeTCfl flrm nepeMemeHM* 

nOflBM>KHOM CTeHKM 13 B CTOpOHy yBeJIMHeHMfl flJIMHbl onTMHecKoro nyTM, M 

npM npoxo>KfleHMM noflBM>KHOM CTeHKOM HananbHoro nonoKeHM* 
cpa6aTbiBaeT flaTMMK 15, a flaTMMK M3MepeHMfl ajimhw onTMMecKoro nyTM 16 

HaHMHaeT OTCM6T M3MeHeHMfl OnTMMeCKOM flJIMHbl KKDBeTbl. riO flOCTM>KeHMK) 

3aflaHHoro 3HaMeHMfl onTMHecKOM flnMHbi nepecTpaMBaeMOM looBeTbi 5 
sneiapoMexaHMHecKMM npMBOfl 14 ocTaHaBJiMBaeTca, BKruonaeTC* 6jiok 
nopMMOHHOM 3arpy3KM 3 m npoMexoflMT nepBOHananbHafl HacbinKa KJOBeTbi 5. 
ripoflyKT 3acbinaeTC« flo MaKCMManbHO flonycTMMoro ypoBH* h max ., mto 

KOHTpOJIMpyGTCfl 6J10KOM KOHTpOJIfl ypOBHfl 3anOHHeHMfl KtOBeTbl 8, KOTOpbIM 

BbiflaeT cMman Ha npeKpameHMe 3arpy3KM npM npeBbiuieHMM flaHHoro 
ypoBHfi. B cnynae McnojiHeHM* 6xiOKa 3anMpaHMfi 30Hbi M3MepeHM« b BMfle 
fl03aTopa 10, o6ecneMMBafOLqero nopMMOHHyio Bbirpy3Ky, cymecTByeT 
BQ3MO>KHOCTb 6onee TOHHoro KOHTponfl ypoBH* npoflyicra B 30He M3MepeHMfl. 
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TaK, npui npeBbimeHMM MaKCMivianbHO flonycTMMoro ypoBHfl, aBTOMaTunecKM 
BKJitoMaeTCfl A03aTop 10, KOTopbm Bbirpy>KaeT onpeAeneHHoe kojimmsctbo 
M3MepaeMoro npoAyKTa, npeBbiwaioiAero ycTaHOBJieHHbiw o6-beM, T.e. ao 
ypoBHfl h max , Tewi caMbiM o6ecnemiBaeTca 3arpy3Ka b KtoBeTy 5 BcerAa ao 
oahoto m Toro we ypoBHn npoAyicra. 3acbinKa npoAyKTa nponcxoAUT 
OTAenbHbiMM nopMMJiMM nocTOHHHoro o6-beMa, He npeBbnuatotAero nonoBUHbi 
MMHMManbHoro o6"beMa onTimecKOM KioBeTbi (o6"beMa KtoBeTbi npn 
MMHMManbHoCi orrrwMecKoii AJiuHe), nocneAOBaTenbHO b pa3Hbie o6nacTM 
ropn30HTajibHoro ceqeHun KK>BeTbi 5, MeM o6ecneMMBaeTca paBHOMepHOCTb 
m BOcnpon3BOAMMOCTb 3acbinKM. flaHHbifi anropnTM 3anojiHeHMn KHDBeTbi 5 v\ 

B03MO>KHOCTb BBeAeHHfl 6J!OKa KOHTpon* ypOBHfl 3anOJ1HeHMfl KKDBeTbl 8 

o6ecneMMBaeT oAHopoAHyio BOcnpon3BOAMMyio 3acbinKy npoAyKTa h 
no3BO/iyieT M36e>KaTb w3MeHeHH* ypoBHfl 3ano/iHeHmi KKJBeTbi, Bbi3BaHHoro 
HepaBHOMepHOM pa6oTOM 6noKa nopMHOHHofi 3arpy3KM 3, Hanpwviep, 
BcneACTBMe 3annnaHM?i 3epeH una npvmunaHM* 3epeH k CTeHKawi 
3arpy30MHoro 6yHKepa. riocjie HanoxiHeHUfl KWBeTbi 5 nponcxoAMT 
nepBOHanaxibHoe M3MepeHne cneio-pocKonnMecKnx cbomctb npoAyKTa npn 
noMoiuin 6noKa M3MepeHnn 6. Upvi stom ncnojib3yji 6jiok kohtpojih ypoBH* 
3anonHeHMfi KK>BeTbi 8 v\ OAHOBpeMeHHO A03aTop 10 (b ncnonHeHnw aha 
nopMMOHHoCi Bbirpy3KM) bo3MO>kho ocymecTBnaTb TOHKyio noACTpoPiKy ahmhw 
onTMMecKoro nyrw no ypoBHio cumana Ha BbixoAe 6noKa n3MepeHM* 6, 6onee 
tohho noASnpan BexiMMWHy onTHMecKOM nnoTHOCTM npo6bi AaHHoro npoAyicra 
A/ifl Han6oiiee noriHoro wcnoJib30BaHMfl AHHaMMHecKoro Anana30Ha. B 
MOMeHT noACTpoMKM A™Hbi onTMMecKoro nyrw n3MepaeMbitf npoAyKT b 
KioBeTe noAAepJKMBaeTca Ha ypoBHe h ma x 3a cneT coBMecTHort cnHxpoHHofi 
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pa6oTbi 6noKa nopquoHHoti 3arpy3Kn 3 m fl03aTopa 10. Hanpwviep, ecnw 
Heo6xoAHMO ywieHbiuMTb flnnHy onTMMecKoro nym, hto npuBOflMT k 
yMeHbiiieHMK) o6-beivia KKDBeTbi, oflHOBpeMeHHO c 6jiokom nepecTpoMKM 

OnTMMeCKOM flJIMHbl aBTOMaTMHeCKM BKHtOMaeTCfl A03aTOp, KOTOpblM 

Bbirpy>KaeT Heo6xoAMMoe kojimhsctbo npoAyKTa. B cnynae ecnw A^MHa 
onTMMecKoro nym yBenuMMBaeTCfl (yBennsMBaeTcn o6"beM KtoBeTbi), 
b kti iom a eTCJi 6jiok nopunoHHoii 3arpy3KM m npoAyKT AOCbinaeTcn ao ypoBH* 
h m ax- TaKi/iM o6pa30M, ycTpoficTBO no3BonfleT ocyiAecTBJiflTb nepecTpoMKy 
AJiMHbi onTMMecKoro ny™ 6e3 normofi Bbirpy3KM npoAyKTa M3 30Hbi 
M3MepeHnn. nocjie Toro, KaK cneicrpocKonwHecKwe CBO&CTBa nepBoCi npo6bi 
npoAyKTa M3MepeHbi, m ycTaHOBneHa orrrwvianbHafl A^nHa onTMMecKoro nym, 
nepBaa npo6a npoAyKTa BbirpywaeTC* M3 KtoBeTbi npu noMomn A03aTopa, a 
AnnHa onTimecKoro ny™ ocTaeTcn Hew3MeHHo£i b xoAe Bcefi cepm/i 
M3MepeHMii AaHHoro o6pa3ua. Cuman o tom, hto nepBaa npo6a 
M3MepsieMoro o6pa3ua Bbirpyweina 113 KioBeTbi, nocTynaeT c 6noKa kohtpoji* 
ypoBHfi 3anonHeHMfl KJOBeTbi 8 - ypoBeHb npoAyicra b KK>BeTe Hwwe h min . 
nocne SToro nponcxoAUT 3arpy3Ka BTopofi npo6bi Ki3MepaeMoro npoAyKTa b 
KKDBSTy. npoAyKT 3arpy>KaeTC* ao ypoBHn h ma x. flanee w3Mep*K>T 
cneiapocKonHMecKwe CBO&CTBa BTopotf npo6bi npoAyKTa. rioc/ie nero 
npoAyKT Bbirpy>KaeTCfl M3 KKJBeTbi ao ypoBHfl HHwe, MeM h min , hto 
o6ecneMMBaeT no/iHoe o6HOBneHne MccneAyeMoro npoAyKTa b 30He 
M3MepeHnyi. Aanee mucn 3arpy3Kn, M3MepeHHfl cneicrpocKonnMecKHx cbomctb, 
m Bbirpy3KH noBTopqeTca HecKO/ibKO pa3, o6whho 10 - 20 pa3. no 
3aBepiueHMK) Mw<na M3MepeHMM nccneAyeMbifi npoAyKT nojiHocTbto 
BbirpywaeTC* M3 ycTpouicTBa, mto o6ecneMHBaeTCfl pa6oTort 6noKa 
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nopi4MOHHotf 3arpy3KM 3 npn oTKpbiTOM 6noKe 3annpaHM?i 30Hbi M3MepeHWfl 9 
unw npw coBMecTHOM pa6oTe c A03aTopoM 10 b TeneHne 3aflaHHoro 
npoMe>KyTKa BpeMeHM, nocne Toro, KaK ypoBeHb npoAyKTa oKa3ajica HM>Ke 

ypOBHfl hmin- 

3a?iBJineMoe M3o6peTeHMe o6ecnemiBaeT Bbico«yK> AocTOBepHOCTb u 
BOcnpoM3BOAMMocTb pe3yxibTaTOB M3MepeHMii 6naroAap« Han6onee 
oAHopoAHofi n BOcnpon3BOAHMofi 3arpy3Ke npoAyicra b 30Hy M3MepeHHfl m 

B03MO>KHOCTM nepeCTpOMKM AJIMHbl OnTMHeCKOrO nyTM B 3aBMCMMOCTM OT 

onTMMecKoro nornoiMeHun npoAyicra b wccneAyeMOM cneiapanbHOM 
Anana30He. OTfiMHUTeribHOii nepTOM 3a*BJiJieMoro M3o6peTeHM« *BJi*eTC* 
to, hto npo6a npoAyicra AOCTaBJiaeTca b 30Hy H3MepeHwa nopuMflMM paBHoro 
o6-beMa c nocneAOBaTejibHow 3arpy3KoPi b pa3Hbie o6/iacTH 
ropn30HTajibHoro ce<HeHW* 30Hbi M3MepeHna, mto naer Han6onee 
paBHOMepHoe (c nocTOflHHofi nnoTHOCTbKD) m BOcnpon3BOAHMoe 3anonHeHne 
3ohw M3MepeHMfl. flonojiHMTe/ibHbie TexHMHecKne pewe™* oTflenbHbix 
anewieHTOB (cpopiua nonacTeM 3arpy30HHoro Koneca, cMeujeHHoe BXOAHoe v\ 
BbixoAHoe OTBepcTHM, cpopMa nonacTefi Ha KOHBefiepHOM nem-e, 
aBTOMaTMMecKafl 3acjiom<a cnemiajibHofi cpopwibi n neperopoAKa, 
pacnonoweHHbie Bbiwe sohw nsMepeHun) o6ecneMMBaioT Han6onee 

OflHOpOflHyiO, BOCnpOM3BOAMMyK) 3arpy3Ky KIOBSTbl C MaKCMMaJlbHO 

bo3MO>khom nnoTHOCTbKD 3anonHeHii*. KpoMe Toro, nepecTpofiKa A™Hbi 
onTMMecKoro nyTM nosBonaeT npoBOAHTb M3Mepemifl uiwpoKoro Kpyra 
npoAyKTOB c cymecTBeHHO oTnimaKjimiMMCfj cneKTpocKonnHecKHMM 
cBOMCTBaMM, a TOHKaa aBTOMaTHMecKaa noACTpoMKa A^MHbi onTMMecKoro 
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nyTM no3Bo/iaeT wccneflOBaTb o6pa3i4bi onpefleneHHoro npoAyKTa c 
6ojibiuMM Anana30HOM M3MeHeHna cneKTpocKonnHecKMX xapaKTepucTMK. 
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Qopiuyjia M3o6peTeHHH. 

1. Cnoco6 M3MepeHMjR cneicrpocKonnMecKnx cbomctb cbinyMMX npoflyicroB, 
BiaiK>«HaK>Li4Mii b ce6a nepwoflMHecKyK) AOCTaBKy M3MepfieMoii npo6bi b 30Hy 
M3MepeHnn c noMombK) 3arpy30MHoro ycTpowcTBa, perMCTpauuro 
cneicrpocKonnMecKMX cbomctb npo6bi b HenoflBWWHOM coctohhmm m 
nocneflyioLLiyKD Bbirpy3Ky npo6w W3 30Hbi w3MepeHMH, OTnunaioini/iiicji TeM, mto 
npo6y AocTaBJinioT b 30Hy M3MepeHiiH nopuwflMM, npwMeM f\J\n 3anonHeHwa 
30Hbi n3WiepeHMfi 3arpy>KaioT HecKonbKO nopmiw (He wieHee Asyx), 3acbinaa 
nopunn nonepeMeHHO npeMMymecTBeHHO b pa3Hbie o6nacTM ropM30HTajibHoro 
ceMeHMJi 30Hbi M3MepeHMH, o6ecneMMBasi paBHOMepHyio yioiaflKy w nocTOJiHHyio 
nnoTHOCTb npoflyKra b 30He i/i3MepeHMfl. 

2. Cnoco6 no . 1, OTnwMaioiuiMvicH TeM, mto perwcTpaunio cneicrpocKonwHecKHX 
cbomctb npo6bi npoM3BOfl*T npw 3aflaHHOM flriMHe onTMMecKoro nyrn 30Hbi 
n3MepeHMfl, npuseM onTunecKyio flnwHy ycTaHaBnuBaiOT b 3aBMCMMOCTW ot 
BeriMHMHbi onTMMecKoro nomomeHMfi n3MepneMoCi npo6bi b nccneAyewioM 
cneiapanbHOM fluanasoHe, o6ecneHMBafl BexiMMMHy onTi/mecKOM nnoTHOCTM 
M3MepneMOM npo6bi b 3aflaHHOM flnana30He flonycTMMbix 3HaHeHMM, p,a\ou\wx 

MaKCMManbHyK) TOHHOCTb M3MepeHMM. 

3. YcTpoficTBO An?i M3MepeHM?i cneicrpocKonMHecKHX cboCictb cbinynux npoflyicroB, 
coAep>Kamne sarpysoMHbirt 6yHKep, BXOflHoe (npneMHoe) OTBepcTMe, 6jiok 
nopunoHHOM sarpysKM, soHy MSMepeHna, 6jiok MSMepeHMfi, 6noK sanwpaHM* 
soHbi MSMepeHMJi, BbixoflHoe (BbirpysoHHoe) OTBepcTue m 6yHKep BbirpysKM, 
OTnuMajoiMeecfl TeM, mto b 6jiok nopLyioHHOM sarpysKM BBefleHbi cpeACTBa 
nocneflOBaTenbHOM paBHOMepHOM 3arpy3KW npoflyicra nonepeMeHHO b pa3Hbie 
o6nacTM ropw30HTanbHoro ceMeHwa 30Hbi M3MepeHHfl. 



4. YcTpoMCTBO no n. 3., b kotopom 6jiok nopqwoHHOM 3arpy3KH MMeeT bma 
nonacTHoro Koneca, OTJiMHaiomeec* TeM, hto cpeflCTBa nocneflOBaTenbHoii 
paBHOMepHOM 3arpy3KM npoAytcra nonepeMeHHO b pa3Hbie o6xiac™ 
ropw30HTanbHoro ceMeHMfl 30Hbi M3MepeHum BbinoriHeHbi b Bv\p,e nonacTew c 
pa3Hofi cpopwiOM noBepxHOCTM mjim c pa3HbiM HaicnoHOM, pacnono>KeHHbix Ha 
Konece b 3aAaHHofi nocneflOBaTenbHOCTw, o6ecneHMBaK>m.eM paBHOMepHyio 
yicnaflKy npoAyKTa no nnomaAn ropn30HTajibHoro ceneHUH 30Hbi M3MepeHMH, 
npwneM cpopMa noBepxHocTn mjim HaKnoH nonacTH onpeAenaeTCH o6nacTbto 
ropw30HTajibHoro ceMeHna 30HW M3MepeHMfl, b KOTopyio AaHHaa nonacTb 
npewMyii4ecTBeHHO 3arpy>KaeT nopumo npoAyKTa. 

5. YcTpoMCTBO no n. 3., oTJiMHaiomeeca TeM, mto 6jiok nopMMOHHoii 3arpy3Kn 
MMeeT bma KOHBeftepHOft neHTbi, m cpeACTBa pf\* nocneAOBaTenbHOM 
paBHOMepHOM 3arpy3KM b pa3Hbie o6nacTM ropw30HTaribHoro ceMeHM* 30Hbi 
M3MepeHM* BbinonHeHbi b BHAe nonacTew mjim BbiewioK cneMMaribHOM cpopMbi, 
pa3MeiAeHHbix Ha jieHTe, npwMeM Mcnojib3yK>TC* nonacTM mjim BbieMKM c pa3HOM 
cpopMOM noBepxHOCTM, pacnono>KeHHbie na JieHTe b 3aAaHHOM 
nocjieAOBaTe/ibHOCTM, o6ecneMMBaioujeM paBHOMepHyio yicnaAKy npoAyicra no 
nnomaAH ropM30HTanbHoro ceneHMJi 3ohn M3MepeHM*, npMMeM cpopwia 
noBepxHOCTM nonacTM mjim BbieMKM onpeAermeTca o6nacTbio ropM3OHTanbH0ro 
ceweHMH 30Hbi M3MepeHnn, b KOTopyto AaHHan nonacTb npeMMymecTBeHHo 
3arpy>KaeT nopuMMD npoAyKTa. 

6. YcTpoMCTBO no n. 3, OTnMMaiomeec* TeM, mto cpeACTBa p,na nocneAOBaTeiibHOM 
paBHOMepHOM sarpysKM b pasHbie o6nacTM ropusoHTanbHoro ceMeHM* sohw 
M3MepeHM« BbinonHeHbi b BMAe neperopoAKM, pacnonoweHHOM wiewy 6jiokom 
nopuMOHHOM 3arpy3KM m 30hom M3MepeHMfl m pacceKaromeM noTOK 3arpy>KaeMoro 
npoAyKTa. 



7. YcTpoMCTBO no n. 3, OTJiMMaHDineeca TeM, mto cpeACTBa nocneflOBaTenbHoii 
paBHOMepHOM 3arpy3KM npoAyKTa b pa3Hbie o6jriacTM ropn30HTaiibHoro ceneHun 
30Hbi M3MepeHMfi BbinojiHeHbi b BMfle aBTOMaTunecKOM 3acnoHKM cnequanbHOM 

CjDOpMbl, OTKpblBaK)LL4ePl B pa3Hbie MOMSHTbl Bp6M6HH pa3Hbie o6nacTM 

ropn30HTanbHoro ceneHMH 30Hbi M3MepeHHfi. 

8. YcTpoficTBO no n. 7., OTJiimaioineecfl TeM, mto 6jiok nopMMOHHOM 3arpy3KH 
BbinoxiHeH b BMfle umeKa. 

9. YcTpowcTBO no n.3, OTJiMMaKDLneecfl TeM, mto 30Ha n3MepeHH5R cHa6>KeHa 

CpeflCTBaMU M3MeHeHMfl OnTMMeCKOM flJlMHbl B 3aBMCMMOCTM OT 

cneicrpocKonnMecKHX cbomctb m nnoTHOCTH M3MepaeMOM npo6bi npoflyicra. 

10. YcTpoMCTBO no n.9, OTrmMafomeeca TeM, mto cpeflCTBa M3MeHeHMa onTHMecKofi 

flJlUHbl 30Hbl H3MepeHH5R BbinOJlHeHbl B BMfle nOflBM>KHOM nepeflHetl CTeHKM 30Hbl 

M3MepeHH«, 6noKa npuBOfla nepeMemeHMfl noflBM>KHOM cTeHKW, flaTMMKa 

KOHTpOJlfl OnTHMeCKOM flHUHbl. 

1 1 . YcTpoMCTBO no n.9, OTJiMMatoineeca TeM, mto cpeflCTBa n3MeHeHMfl onTHMecKOM 

flJlMHbl 30HbI M3MepeHMfl BbinOJlHeHbl B BMfle Ha6opa CMeHHbfX OnTMMeCKMX 
KK)BeT C pa3HOM OnTHMeCKOM flJIMHOM, npMMeM OnTMMeCKMe KKDBeTbl n/lOTHO 

CTbiKyiOTC^ c BbixoflOM 6noKa nopuwoHHoii 3arpy3KM CBepxy h 6jiokom 
3annpaHMf? 30Hbi n3MepeHMfi CHM3y. 

12. YcTpoMCTBO no n. 4, OTJWMaiouneecfl TeM, mto BxoflHoe (npneMHoe) OTBepcTue n 
BbixoflHoe (Bbirpy30MHoe) OTBepcTMe CMemeHbi OTHOcnTenbHO BepTMKanbHOM 
niiHMn, npoBefleHHOM Mepe3 ocb BpameHUH Koneca. 

13. YcTpoficTBO no n. 3., OTriMManDLneec* TeM, mto 6jiok 3annpaHM5i 30Hbi M3MepeHMfl 
BbinonHeH b BUfle flosaTopa, no3BO/iflfOLL|ero ocyLqecTBriflTb nopquoHHyK) 
Bbirpy3Ky npoflyKTa M3 30Hbi n3MepeHna. 
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14. ycTpoficTBO no n. 13., OTJinnaioineecH TeM, hto fl03aTop BbinoxiHeH b BUfle 
nonacTHoro Koneca. 

15. YcTpoiicTBO no n. 13., OTJinnaioineecfl TeM, hto fl03aTop BbinonHeH b BMfle 

LUH6Ka. 

16. YCTPOMCTBO no n. 13., OTJiMnaioineecfl TeM, hto fl03aTop BbinonHeH b BWfle 
KOHBewepHOM neHTbi. 



CnOCOE H3MEPEHRJI CIlEKTPOCKOmWECKHX CBOHCTB 
CLIITyHHX nPOAYKTOB H YCTPOHCTBO J\JW Ero 

OCyilJECTBJIEHHfl 




Our. 1 



CnOCOB H3MEPEHHH CriEKTPOCKOITMHECKHX CBOHCTB 

cbiny^KX npo^yKTOB h yctpohctbo flim Ero 

OCymECTBJIEHJifl 




CnOCOB H3MEPEHM CITEKTPOCKOnHHECKHX CBOHCTB 
CMnVHHX nPCWKTOB H YCTPOHCTBO J\JVi BTO 

OCymECTBJIEHHfl 




Oht. 3 



CnOCOB H3MEPEHHH CimKTPOCKOIMqECKHX CBOHCTB 
CbinYHHX nPOAYKTOB H YCTPOHCTBO flJIfl Ero 

OCymECTBJIEHHfl 





i 

<I>Hr. 4 



CnOCOB H3MEPEHHH CnEKTPOCKOnHHECKHX CBOHCTB 

cbiny^Hx npo^yKTOB h yctpohctbo mm efo 

OCymECTBJlEHHfl 




Our. 5 



CIIOCOE H3MEPEHKH CIlEKTPOCKOnHHECKHX CBOflCTB 
CbinYHHX nPO^YKTOB H YCTPOHCTBO RJW ETO 

OCyilJECTBHEHHil 

a.) 




Onr. 6 



CnOCOB H3MEPEHHJI CllEKTPOCKOnHHECKHX CBOHCTB 

CbinyHHX nPO^YKTOB m yctpomctbo eto 

OCyiHECTBJlEHM 





^>Hr. 7 



CnOCOB H3MEPEHPM CnEKTPOCKOIIHHECKHX CBOMCTB 
CbinYHHX nPOflYKTOB H YCTPOHCTBO j\Jm ETO 

OCymECTBJIEHHfl 




CnOCOB M3MEPEHHH CnEKTPOCKOIIHHECKHX CBOHCTB 
CLiny^HX nPOAYKTOB H YCTPOHCTBO RJUL ETO 

OCymECTBJTEHHfl 




CriOCOE H3MEPEHKH CnEKTPOCKOnHHECKHX CBOHCTB 

cbiny^Hx npo^yKTOB h yctpohctbo fliw Ero 

OCymECTBJIEHHfl 




3aflBJiaeMoe M3o6peTeHwe othocmtca k aHannTMHecKOMy npn6opocTpoeHMio, b 

HaCTHOCTM, K CH e KTpOCKO n l/l M , CneKTpOCKOnMHeCKMM MeTOflaM M yCTpOMCTBaM flJlfl 

M3MepeHMfi cneKrpocKonMHecKMX xapaKTepwcTMK cwnyMux npoflyicroB w mo>kbt 6biTb 
ncnojib30BaHO Ann npoBeaeHwa KaMecTBeHHoro m KOJinnecTBeHHoro aHariM3a, 
HanpiiMep, ana onpefleneHw* xapaicrepMCTMK MenbHoro sepHa. 

3aflaMew HacTOflinero H3o6peTeHMfl nsnaercB nojiyneHMe BbicoKow 
flocTOBepHOCTM m Bocnpon3BOflMMocTM pe3ynbTaTOB cneRTpocKoni/iHecKiix M3Mepewiii, 
npw BbicoKOM oflHopoflHOCTM m nocTOAHHOM n/iOTHOCTM wccneflyeMoro npoAyicra B 30He 
M3MepeHMfi. riocTaBJieHHa^ 3aflana pewaeTca rpynnoii M3o6peTeHMW, o6-beflMHeHHbix 
eflUHbiM M3o6peTaTeribCKHM 3aMbicnoM. 

1. Cnoco6oM M3MepeHM« cneicrpocKonwHecKnx cbomctb cbinynux npoflyicroB, 
3aKJiK)HaK)iHMMCfl b tom, hto npo6y flocTaBJiflKDT b soHy MSMepeHwa nopMMfiMM, npwneM 
flnfl noriHoro 3anonHeHMfi soHbi wsMepeHM* sarpywaroT HecKoxibKO nopMnw (He MeHee 
flByx), 3acbinafl nopuuM nonepewieHHO npenMynjecTBeHHO b pa3Hbie o6nacTH 
ropw30HTanbHoro ceHeHMH 30Hbi H3MepeHHfl, o6ecne4nsafi paBHOMepHyio yKnaflKy n 
nocTOflHHyio nnoTHOCTb npoAyicra b 30He M3MepeHMfl, 3aTeM npon3BOfl«T perncTpauiMK) 
cneiapocKonMHecKHX cbomctb npo6bi b HenoflBH>KHOM coctohhwm m nocneAyioLLiyK) 
BbirpysKy npo6bi M3 30Hbi M3MepeHna. 

2. Cnoco6oM MSMepeHwa cneKTpocKonwHecKMx cbomctb cbinysnx npoflyicroB, 
OTJiMHaJOLquMCfl T6M, WTO peracTpau|HK) cneKTpocKonnHecKnx cbomctb npo6bi 
npon3BOfl^T npn flnuHe onTMHecKoro nyrn 3ohh M3MepeHWfl, KOTopa* flaeT 

MaKCMMaJlbHytO TOHHOCTb H3MepeHWM M yCTaHaBJlHBaeTCfl B 3aBMCMMOCTM OT BeJlMHMHbl 

onTunecKoro nomoiyeHUfi M3Mep«eMoii npo6bi b wccneflyeMOM cneicrpajibHOM 

flnana30He, o6ecneHMBa« BennHMHy onTunecKOM nnoTHOCTM ii3MepfleMOii npo6bi 
b 3aflaHHOM flnana30He flonycTMMbix 3HaHeHnw. 



3. y CTpO M CTBO M RSI* W3MepehMfl CneKTpOCKOnilHSCKMX CBOMCTB CbinyHMX 

npoflyicroB, BioiK)HaK)U4iiM 3arpy30HHbifi 6yHKep, BXOAHoe (npweMHoe) oTBepcTue, Sjiok 
nopMHOHHoii 3arpy3KM co cpeACTBaMH nocneflOBaTeiibHoii paBHOMepHoii sarpy3KW 
npoflyicra nooMepeflHO b pasHbie o6jiacTW ropw30HTajibHoro ceMeHwa 30Hbi M3MepeHi/m, 
soHy M3MepeHMfl, 6jiok MSMepeHW*, 6jiok 3anwpaHM5i 30Hbi n3MepsHHH, BbixoAHoe 
(Bbirpy30MHoe) OTBepcTue m 6yHKep Bbirpy3KM. npeAJioweHbi pa3JWHHbie Bapwam-bi 
peajiM3ai4MM cpeflCTB nocneAOBaTejibHofi paBHOMepHOM 3arpy3KM npoAyKTa b pa3Hbie 
o6nac™ ropw30HTanbHoro ceneHHfl 30Hbi i/i3MepeHna, KOTopbie hoapoSho 
onncbiBaK)TCJi Hiiwe. 

4. npeAnoKeHO, CHa6A^Tb soHy nsMeperiufi ycTpowcTBa cpeACTBaMU 

M3MeHeHH« OnTHHeCKOM AJlUHbl B 3aBHCHMOCTM OT BeflMHMHbl OHTWHeCKOrO nomoLiieHMH 

npo6bi npoAyKTa b wccneAyeMOM cneicrpanbHOM Anana30He. FlpeAJioweHO 
McnojiHeHne 6noKa 3anwpaHMfl 30HW w3MepeHiifl b BMfle A03aTopa, ocymecTBn*K)Liiero 
nopuHOHHyK) Bbirpy3Ky npoAyKTa M3 30Hbi n3MepeHiifl. PIpeAJioweHbi pa3nwMHbie 
BapwaHTbi McnonHeHWfl OTAenbHbix 6jiokob ycTpowcTBa, noAPoSHoe ormcaHwe KOTopbix 
npuBOAHTC^i Ranee. 

CyLMHOCTb M3o6peTeHM« 3aiaiK)HaeTca b tom, hto npeAnoweHHa* coBOKyrmocTb 
npw3HaKOB no3BormeT npw M3MepeHWH cnsKTpocKon mmgckhx xapaKTepucTMK cbinynMx 
npoAYKTOB o6ecnennTb BbicoKyio CTeneHb oahopoahoctm m nocTOHHHyio nnoTHOCTb 
npoAyKTa b soHe M3MepeHM*, 3a CMeT nopunoHHOM 3arpy3KM c paBHOMepHbiM 
pacnpeAeneHneM npoAyKTa no nnomaAM ropn30HTanbHoro ceneHiifl 30Hbi M3MepeHM«, 
no3Bon*eT ocymecTBMTb nepecTpowKy a^hm orrrwHecKoro nym m noACTpoMKy nrw\Hh\ 
b 3aBMCMMOCTH ot oriTMMecKoro nonnouneHMfl b M3Mep*eMOM cneKTpanbHOM Anana30He 
\a nnoTHOCTM sacbinKM nccneAyeMoro npoAyKTa b 30He M3MepeHMfi, m rapaHTflpyeT 
BbicoKyK) AocTOBepHOCTb m BOcnpon3BOAMMOCTb pe3ynbTaTOB M3MepeHMM. 10 I/IJ1. 



